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ity or infection, was encountered.
Conclusion: The new technique, which involves all-arthroscopic anatomic reconstruction of the
ATFL using the semitendinosus tendon and fixed with double suture anchors in tibia, is a viable
option for treating chronic ATFL rupture with satisfactory clinical outcomes. Prospective
randomized controlled trials are needed.
Clinical Relevance: The technique, all-arthroscopic anatomic reconstruction of the ATFL using
the semitendinosus tendon achieved a satisfied outcome, can be used as a good candidate for the
ATFL lesion.
http://dx.doi.org/10.1016/j.asmart.2016.07.010B0034
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Background: The incidence of healing failure after rotator cuff repair is high, and fatty infiltra-
tion is a crucial factor in healing failure. The purpose of this study was to verify the effect of
hypercholesterolemia on fatty infiltration and the quality of tendon-to-bone healing and its rever-
sibility by lowering the cholesterol level in a chronic tear model using the rabbit supraspinatus.
Materials and Methods: Forty-eight rabbits were randomly allocated into four groups (12 each).
After 4 weeks of a high-cholesterol diet (Groups A and B) and a regular diet (Groups C and D), the
supraspinatus tendon was detached and left alone for 6 weeks, then repaired in a transosseousman-
ner (Groups A, B, and C). GroupD served as a control. Group A continued to receive the high-cho-
lesterol diet until the final evaluation (6 weeks after repair); however, at the time of repair, Group B
was changed to a general diet with administration of a cholesterol-lowering agent (simvastatin).
Histological evaluation of the fat-to-muscle proportion was performed twice, at the time of repair
and the final evaluation, and an electromyographic (EMG) test, mechanical test, and histological
test of tendon-to-bone healing were performed at the final evaluation.
Results: For the EMG test, Group A showed a significantly smaller area of compound muscle
action potential compared with Groups C and D (all p < 0.01), and Group B showed a larger
area than Group A, almost up to the level of Group C (p ¼ 0.312). Similarly, Group A showed
significantly lower mechanical properties both in load-to-failure and stiffness compared with
Groups C and D (all p < 0.05). In addition, although not significantly different, the mechanical
properties of Group B were higher than those of Group A (load-to-failure: group A¼42.01N and
group B¼58.23, p¼0.103; stiffness: group A¼36.32N/mm and group B¼47.22N/mm, p¼0.153).
For the histological test, Groups A and B showed a significantly higher fat-to-muscle proportion
than Groups C and D at 6 weeks after detachment (all p < 0.05), but at the final evaluation,
Group B showed a decreased fat-to-muscle proportion (from 64.02± 11.87% to
54.68± 10.47%; p ¼ 0.146), different from Group A, which showed increased fat-to-muscle pro-
portion (from 59.26± 17.80% to 78.23± 10.87%; p ¼ 0.015). Groups B and C showed better
tendon-to-bone interface structures than Group A, which showed coarse and poorly organized
collagen fibers with fat interposition.
Discussion and Conclusion: Hypercholesterolemia had a deleterious effect on fatty infiltration
and the quality of tendon-to-bone repair site, and lowering hypercholesterolemia seemed to halt
or reverse these harmful effects. Systemic diseases such as hypercholesterolemia should be
tightly controlled during the perioperative period of rotator cuff repair.
http://dx.doi.org/10.1016/j.asmart.2016.07.011B0037
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Background: Surgical treatment of shoulder multidirectional instability (MDI), which can be
defined as pathological capsular laxity, has evolved since Neer (1) recommended an open infe-
rior capsular shift technique to treat the condition after failure in a prolonged physiotherapy pro-
gram. The successful outcomes of this technique specified the surgical strategy for MDI.
Biomechanical studies supported the capsular volume reduction and the capsuloligamentous
tightening concept. Several arthroscopic surgical variations, such as arthroscopic capsular plica-
tion and thermal capsular shrinkage have subsequently evolved.
The controversy remains regarding which of the surgical options is a preferred method of treat-
ment in individual circumstances. Few properly designed randomized controlled trials have been
completed. However, this evolving technology demands further understanding to guide practice.
It has been demonstrated that case series can be incorporated in meta-analysis to increase the
strength, especially when higher levels of evidence are lacking. Therefore, we included case ser-
ies data in this meta-analysis, to synthesize reported results concerning MDI for the first time.
The purpose of this study was to assess the effectiveness of arthroscopic and open surgical tech-
niques on the treatment of shoulder multidirectional instability.Materials and methods: The review and analysis were performed in accordance with the
Cochrane Handbook for Systematic Reviews and the PRISMA statement. The databases used
in the search were Medline, EMBase, ClinicalTrials.gov, The Cochrane Library, and The
Cochrane Central Register of Controlled Trials. Other sources included the reference lists.
Level IVor higher original articles were selected. The searched studies were screened against the
selection criteria. The selected studies were pooled into three surgical technique groups: open
capsular shift (OCS), arthroscopic capsular plication (ACP), and arthroscopic thermal capsular
shrinkage (TCS).
The risk of bias in individual studies and the risk of bias in cross-studies was examined using
Funnel plots with Egger tests and heterogeneity I2. Follow-up data at 2 years were used for deter-
mining outcome measures. Recurrent instability was the primary outcome. Secondary outcomes
included range of motion, and other complications.
Subgroup analysis was performed to examine the effects of the rotator interval closure technique
and rehabilitation methods.
Results: The literature search yielded 631 papers. After screening, 36 papers were selected,
including a total of 1,117 shoulder cases in 1,053 patients, with a mean age of 24.2 years and
an average follow-up of 40.7 months.
The OCS and ACP groups exhibited recurrent instability rates of 9.9% (95%CI, 7.3%-12.9%)
and 6.08% (95%CI, 3.7%-8.9%), respectively, with no significant difference observed. The
TCS group experienced a significantly higher recurrent instability rate, 23.9% (95%CI,
16.6%-32.2%). I2 was 63.3% in the TCS group, representing a substantial discrepancy among
the studies in the group. The funnel plots for the TCS group also showed publication bias.
The analysis of the OCS and ACP groups revealed low reoperation rates of approximately 5.2%
(95%CI, 2.7%-8.5%) and 4.8% (95%CI, 2.3%-8.0%), respectively. The TCS group had the high-
est reoperation rate, approximately 16.9% (95%CI, 12.4%-21.8%).
On average, OCS caused a loss of range of motion in 33.8% (95%CI, 27.7-40.1%) of patients,
compared to 5.5% (95%CI, 3.6-9.8%) in the ACP group. An external rotation deficit contributed
to the most loss of range of motion in these studies. The mean losses of external rotation was 7.0
(95%CI, 3.3-10.6) degrees in OCS group, significantly higher than that in the ACP group.
Three of the disabling pain patients were from the studies using arthroscopic transglenoid cap-
sular suturing technique in the ACP group, two of which necessitated removal procedures.
Postoperative neurological deficits developed in 2.2% of the patients. Most of them are partial
axillary nerve palsy. All recovered in 3 weeks to 12 months.
Only 3 cases of infection were reported, all from the open procedure group, accounting for 2% in
the group.
In subgroup analysis, the results of rotator interval closure technique was partially reported in 16
studies in OCS and ACP groups. No difference was observed between with and without perform-
ing the technique.
The analysis concerning rehabilitation methods demonstrated no difference. Overall, the first
phase of immobilization lasted for 2 to 6 weeks, the second phase of passive or active assisted
range of motion for 2 to 10 weeks, and the third phase of active range of motion for 1 to 6
months. Participation in sports was generally delayed for 6 months.
Discussion: The success of the classic OCS technique profoundly influenced our understanding
of MDI. More recently, the minimally invasive ACP has become a popular surgical technique.
The advantages of the two techniques continue to be debated. The results of our meta-analysis
suggested that these two techniques are nearly equally effective in achieving shoulder stability,
with high success rates of more than 90%.
Functional recovery comparisons, however, yielded different results. The OCS surgery caused
more patients to lose range of motion, particularly with respect to external rotation. This dem-
onstrates that the open procedure with more traumatic dissection and tight suturing of anterior
capsule causes more stiffness than the arthroscopic surgery.
Thermal capsular shrinkage under arthroscopy was once a popular surgical method. This tech-
nique became popular despite conflicting surgical results presented in initial publications, which
was in agreement with the high I2 found in our analysis. The popularity of the procedure was lost
in recent years, which could be explained by the high recurrent instability and reoperation rates
in the analysis. The history of this technique presents a good example of how a meta-analysis can
provide timely informed reference for emerging techniques.
Whether rotator interval closure should be performed has been a debate in MDI treatment.
Whether or not performing this procedure showed similar results in the subgroup analysis.
Conclusions: In summary, the classic OCS technique and the newer ACP technique demonstra-
ted comparable results in general MDI populations. However, the latter had the advantage of
avoiding postoperative stiffness. Thermal capsular shrinkage may need to be avoided in MDI
treatment because of its higher failure rates.
1. Neer CS, II, Foster CR. Inferior capsular shift for involuntary inferior and multidirectional
instability of the shoulder. A preliminary report. The Journal of bone and joint surgery American
volume. 1980 Sep;62(6):897-908
http://dx.doi.org/10.1016/j.asmart.2016.07.012B0038
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Background: Rotator cuff tears are among the most common shoulder injuries and can be a source
of persistent pain, disability, and decreased range ofmotion and strength. Several rotator cuff repair
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to conduct a meta-analysis of recently published studies to compare the clinical results of a double-
row technique with the results of a single-row technique for different tear sizes.
Materials & Methods: A search was performed in the Medline, Embase and OVID databases.
All randomized, quasi-randomized clinical trials that reported the outcome of single-row repair
and double-row repair techniques were included in our meta-analysis. Two subgroups were set
according to the tear size. The outcomes were the Constant Score, ASES (American Shoulder
and Elbow Surgeons) Score, UCLA (University of California, Los Angeles) Score, re-tear
rate, range of motion and muscle strength.
Results: We included 9 studies in this meta-analysis, five of which were randomized prospective.
There was a statistically significant difference in favor of double-row repair for the overall ASES
score, re-tear rate and internal rotation range of motion. In subgroup 2 (tear size >30 mm), dou-
ble-row techniques produce better outcomes than do single-row. There were no statistically sig-
nificant differences in the overall Constant score, UCLA score, external rotation, and forward
elevation range of motion or muscle strength.
Discussion: Double-row rotator cuff repairs, using a “transosseous-equivalent technique,” have
been designed to achieve an initial fixation strength that is comparable to that of open or mini-
open transosseous repair. Several biomechanical studies comparing single-row and double-row
repair show an increased load to failure, improved contact at the tendon-bone interface, and
decreased gap formation.
Conclusion: Double-row rotator cuff repair techniques have a significantly lower re-tear rate, higher
ASES score and greater ROM of internal rotation than do single-row. Especially in those rotator cuff
tears with a size of greater than 30 mm, the double-row technique is recommended for repair.
http://dx.doi.org/10.1016/j.asmart.2016.07.013B0045
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Purpose: The gold standard in ACL reconstructions has been the bone-patellar tendon-bone
autograft fixed with interference screws. This prospective, randomized clinical trial aimed to
compare two methods of fixation for BPTB grafts: press-fit fixation vs. interference screw,
over a 12-month follow-up interval.
Methods: 158 patients with an average age of 29.8 years, between 2011 and 2012, were treated
for torn ACL. 82 patients underwent reconstruction with BPTB autograft with a press fit fixation
technique, and in 76 cases an interference screw was used. At the time of final follow-up, 71
patients in press-fit group and 65 patients in interference screw group were evaluated in terms
of return to pre-injury activity level, pain, knee stability, range of motion, IKDC score and
complications.
Results: At 12-month follow-up, 59 (83 %) and 55 (85 %) in press-fit and screw group, respec-
tively had good-to-excellent IKDC score (p > 0.05). The mean laxity assessed using a KT-1000
arthrometer improved to 2.7 and 2.5 mm in press-fit and screw group, respectively. Regarding
Lachman and pivot shift test, there was a statistically significant improvement in the integrity
of the ACL in both the groups, but no significant differences was noted between groups. There
were no significant differences in terms of femur circumference difference, effusion, knee range
of motion, pain and complications.
Conclusions: The press-fit technique is an efficient procedure. Its outcome was comparable with
the interference screw group. Furthermore it has unlimited bone-to-bone healing, no need for
removal of hardware, ease for revision and cost effectiveness.
http://dx.doi.org/10.1016/j.asmart.2016.07.014B0056
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Background: We investigated knot placement on the rotator cuff tendon and the affected site on
the acromion during symptomatic knot impingement after arthroscopic rotator cuff repair.
Materials and Methods: The study population comprised 632 shoulders that underwent arthro-
scopic rotator cuff repair (single-row, double-row, compression double-row, and knotless suture
bridge) with acromioplasty from 2007 through 2014. In all patients, physical examination
included measurement of shoulder range-of-motion and muscle strength, and subacromial
impingement tests (Neer and Hawkins tests) were performed during the follow-up period.
When shoulder pain with a positive subacromial impingement test did not disappear by 6 months
after surgery, MRI and 3DCT were used to diagnose knot impingement.
Results: Two of the 632 patients (0.3%) had symptomatic knot impingement. Both patients had
undergone single-row repair (one anchor and two knots) during a first surgery for a small bursal-
side partial-thickness tear. Both had subacromial impingement pain (positive only in a Neer test),and bony erosion at the anterolateral corner of the acromial undersurface according to 3DCT and
subacromial effusion as revealed by MRI. Arthroscopic removal of the knots relieved shoulder
pain in both patients. In both patients, all knots had been placed at the muscleetendon junction
of the supraspinatus tendon and had caused the defect on the undersurface of the acromion.
Discussion: Knots at the muscleetendon junction of the supraspinatus tendon led to subacromial
impingement after single-row rotator cuff repair with a suture anchor, suggesting that knot place-
ment at this site should be avoided whenever possible. Knots in the supraspinatus tendon caused
bone erosion at the anterolateral corner of the acromion. This result suggests that subacromial
impingement due to pathology of the supraspinatus tendon (such as tear or calcification) occurs
at this location on the acromion. Therefore, when surgery is used to treat this defect, acromio-
plasty at the antero-lateral corner of the acromion may be useful.
On the other hand, acromioplasty has been reported as a possible causative factor in knot
impingement. In this series, only 2 of our 632 patients had symptomatic knot impingement after
arthroscopic rotator cuff repair, although acromioplasty was performed in all patients. This result
suggests that acromioplasty may not be a risk factor for symptomatic knot impingement.
Conclusions: Knots tied at the muscleetendon junction of the supraspinatus tendon caused
symptomatic subacromial impingement after arthroscopic repair of partial-thickness rotator
cuff tears. The knots on the supraspinatus tendon impinged on the anterolateral corner of the
acromion, leading to bone erosion.
http://dx.doi.org/10.1016/j.asmart.2016.07.015B0057
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Background: It is well-known that large-to-massive rotator cuff tears (RCTs) are likely to fail
after an arthroscopic rotator cuff repair (ARCR). The cause of failure is over tension at the repair
site. The purpose of this study is to evaluate the outcomes and failure rates of ARCR with less-
tension under 30 N.
Material: 78 patients who underwent ARCR with full cover of the footprint within 30 N of
extracted tendon tension measured with a tension meter by bridging suture technique under
the diagnosis of RCTs including supraspinatus (SSP) and/or infraspinatus (ISP) tendon with a
minimum one year follow-up included in this study. Exclusion criteria included single or double
row repair, isolated subscapularis (SSC) repair, revision surgery, osteoarthritis, rheumatoid
arthritis, arthritis after infection, or ARCR with any synthetic or autologous augmentation.
The average age was 64.7 years old, and the patient numbers of each retracted tendon grade
by Boileau classification was 24 in stage 1, 40 in stage 2, 14 in stage 3, and 0 in stage 4.
Methods: We performed ARCR for such tears with our original double-pulley suture bridge
technique. RCTs including SSC tendon injuries were seen in 41 cases. Respective patient num-
bers graded by Lafosse classification were 24 in grade 1, 14 in grade 2, 1 in grade 3, and 2 in
grade 4. We treated such cases with debridement, single repair, suture bridge, or pectoralis major
transfer, respectively. Moreover, in cases of long head of biceps brachii tendon problems such as
partial tear, subluxation or dislocation, we usually treated the lesions as follows; 20 cases were
treated with tenotomy, 4 with tenodesis, 2 with transverse ligament release, and 3 with SLAP
repair. We evaluated pre- and postoperative outcomes about the values as follows; Japanese
Orthopaedic Association (JOA) score, range of motion (ROM) (flexion, external rotation
(ER), and internal rotation (IR)), and isometric muscle strengths (abduction, ER, and IR). We
compared statistically between pre- and postoperative values with student t tests. Moreover,
we evaluated postoperative cuff integrity by MRI, distinguished between the healed group and
the failed group with Sugaya classification (type IV and V as failure), and calculated the failure
rate after this procedure. Furthermore, we evaluated preoperative fatty degeneration (FD) with
Fuchs classification by MRI. The FD of each rotator cuff muscle (SSC, SSP, ISP) was assessed,
and the general FD index (GFDI) was calculated. The FD of each muscle and GFDI was com-
pared statistically between the healed group and the failed group with Mann Whitney’s U test. A
p value of p< 0.05 was regarded as a statistical significance.
Results: The average JOA score improved significantly from 67.2 preoperatively to 93.2 post-
operatively. In ROM, flexion angle improved significantly from 127.8 degrees to 153.2 degrees,
while ER and IR didn’t improve significantly (58.3 degrees to 61.6 degrees in ER, and Th11.5 to
Th10.3 in IR, respectively). The isometric muscle strengths of abduction, ER and IR improved
significantly from 35.4 N, 42.8 N and 72.2 N preoperatively, to 56.0 N, 59.4 N, and 100.1 N
postoperatively, respectively. As four patients were regarded as failures by MRI, the failure
rate was 5.12%. FD in the healed group was 0.65 in SSC, 0.84 in SSP, 0.74 in ISP, and 0.73
in GFDI. On the other hand, the FD in the failed group was 1.75 in SSC, 1.50 in SSP, 2.25 in
ISP, and 1.83 in GFDI. All FD values in the failed group were significantly higher than those
in the healed group (p<0.05).
Discussion: High failure rates of ARCR for massive RCTs were reported by many authors, and
high-tension repairs (greater than 8 lb, i.e. 35.6 N) were associated with poor outcomes described
by Davidson et al. We therefore repaired the torn cuffs under the tension less than 30 N, and
achieved good clinical outcomes and a low failure rate even for large tears. In the cases more
than 30 N, we performed SSP and/or ISP muscle advancement to decrease the tension at the repair
site presented in the previous 1st APKASS meetings, and we reported lower failure rate for large-
to-massive RCTs by this procedure (failure rate was 23.5%). However, failure cases after ARCR
with less tension existedwith high grade FD andGFDI. Oh et al reported that tear retraction and FD
of ISP was a prognostic factor in multivariate regression analysis. We therefore must pay closer
attention to cases with high grade FD within rotator cuff muscles even with tension less than 30 N.
